Graphene oxide was prepared from natural graphite powder with an average lateral size of 4.00 µm using a modified Hummers method [1, 2] . The detailed procedure is given as follows: 1.00 g natural flake graphite and 60.00mL concentrated sulfuric acid were placed in a round-flask. Next 1.20 g K2S2O3 and 0.80 g P2O5 were added and then stirred at 80 o C for 5 h. The black reaction mixture was poured into 250 mL deionized ice-water. The resulting precipitate was filtrated off, washed with deionized water until the upper layer was neutral. The precipitate was added into 60.00 mL concentrated sulfuric acidcooled in an ice bath. Then, 3.00 g KMnO4 was added into the reaction mixture slowly over 20 min under stirring. The mixture was stirred at 50 o C for 5 h and then poured into 200 mL deionized ice-water with vigorous stirring. To remove the residual KMnO4, 35% H2O2 was added into the mixture until the color turned bright yellow. The mixture was washed with deionized water several times until the pH reached ca.7, and followed by washing with diluted HCl for 3 times.
The resulting GO (100 mg) was dispersed in 40 mL deionized water and sonicated (20 KHz) for 48 h in an ice bath. Then anhydrous DMF was used to remove residual H2O by centrifugation at a speed of 15 000 rpm for 0.5-1 h (at least four times). The precipitate was re-dispersed in 125 mL anhydrous DMF, and then the monomer trifluoroethyl methacrylate (200mg) together with the radical initiator AIBN (86.00mg) was added to the solution under nitrogen in a 65 o C oil bath. After 20 h, the solution was transferred into a centrifuge tubes (4 * 50 mL) and centrifuged at a speed of 15 000 rpm for 0.5-1 h. The black precipitate at the bottom was collected. This procedure was repeated at least four times until the upper layer was colorless. 35 mL DMSO was used to disperse the precipitate and the same centrifugation procedure as described above was carried out and repeated (at least three times) to remove the DMF. Finally, DMSO-d6
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was used to remove residual DMSO solvent by centrifugation for at least 4 times.
Fourier-Transform Infrared (FTIR)
Figure S1: FT-IR spectra of GO-g-TFEMA (top) and unmodified GO (bottom). 
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NMR experiments
All NMR experiments were performed on a Bruker Avance III NMR spectrometer at 500.13MHz for 1 H NMR, 76.77MHz for 2 H NMR, and 125.76MHz for 13 C NMR, equipped with a 5 mm room temperature probe (Bruker Instruments Inc., Germany). The experimental conditions were as follows: for the 1 H NMR spectra, spectrometer frequency 500.063 MHz, spectral width (SW) 10 ppm, pulse 90°, acquisition time (AQ) 5.40 s, relaxation delay (RD) 2.00 s, and Fourier Transform (FT) size 32K data point. An exponential window function with a line-broadening factor of 1 Hz was applied to the FID before Fourier transformation. The 2 H NMR acquisition was recorded using the lock channel. For the CLIP-HSQC spectra, the conditions were as follows: AQ 0.103 s, RD 1.000 s, and SW 10 ppm C]-CLIP-HSQC spectra of estrone in isotropic phase (blue) and in 9.0 mg/mL anisotropic GO-g-TFEMA LC in DMSO-d6 (red).
Scheme S2: Structure of estrone and atom numbering. The extent of grafting,which can beexpressed by the average grafting density(d) and the average height (h),exerts a strong influence on the solubility as well as the aspect ratio (intrinsic aligning ability). A previous study showed that the extent of grafting can be tuned by the reaction time. [1] Therefore in this study we evaluated the aligning property of grafted GO LCs in dependence on the reaction time.Slight difference inthe absolute size of the quadrupolar splitting as shown in Figure S13 indicates that varying extent of grafting was insufficient to significantly modulate the aligning degree of grafted GO LCs. 
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